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Mouse Embryo Culture Chamber and Imaging System and Methods of Use

Summary

Scientists at the National Eye Institute (NEI) have developed an embryo culture chamber,
which can be used to culture and image embryos. The chamber allows for the continuous
imaging of the embryo for the culture period. NEI seeks research collaborations and/or
licensees for the development of this culture and imaging chamber for murine embryos.
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Collaboration Opportunity
This invention is available for licensing and co-development.
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Description of Technology

The culture of mouse embryos ex utero and continuous monitoring and imaging of
embryos as they develop have applications in drug testing, genetic studies, and basic
research on embryonic development. However, the embryo culture systems currently
available for post-implantation embryos include rolling bottle culture systems, which do
not permit imaging of the developing embryos and do not support the long-term survival
and development of embryos ex utero. Current culture systems for pre-implantation stage
embryos, including microfluidic culture systems, are suitable for short-term culture of very
early stage embryos - such as fertilized zygotes. However, they are not suitable for the
culture and survival of post-implantation stage embryos. Similarly, the cell culture
systems currently available (e.qg., slides, multi-well plates, and microfluidic chambers)
may allow for imaging of single-dimensional structures such as cells, but cannot be used
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for culturing or imaging three-dimensional structures such as embryos. Therefore, there is
a need for a system that provides long-term embryo culturing combined with imaging.
Such a system could support long-term culture while allowing for continuous imaging of
the developing embryos.

Scientists at the National Eye Institute (NEI) have developed an embryo culture chamber,
an embryo culturing and imaging system, and a method of culturing and imaging an
embryo. The chamber allows for the continuous imaging of the embryo for the culture
period. This invention is available for licensing and co-development.

Mouse Embryo Colture Imaging Multi-Chamber System

-
Mouse Embryo Culture Chamber

= = | |

I = — . !

r-'u | .“":1‘. / - g - Ll 1 Waler I'rﬁ \“ ;'ll I’.‘ |

| | ¢ i .F\q'--'h-‘_,'_ = - = = for Gas [38] A/ /) | |

inien] g or oo et J) |
| o ET | 11( ! Tn! - —

| |

— L1
N - f
o A g
| BallEdy g 1/ \\e" ) 4
gl L i
ser@mT || Medium | i % [ I— P oty
Blood == —= ;z ': Mouse Embryoy”

—_— e

=
Pumg li i / ’f‘J_ L}I' VO L3 M- d L4 ..'- - Wi Fanbry Cllase Chambes
— 1 | * AR . ! H i

.-"'; |__I: T}___{; - - ~ ______-:L U ke 4_. s |sdet L —t— N p. _ Chamber 1id Gas Dty

Fy i (ST e — - | .\_ ) Tl :
| j" x‘-._\ t“ - |." r- f ! Iil}r’ L I,-'r \'\ l Micrimcogie | - -\"r//”

N \.'\\_‘ L v II.I. bl o il |," Objective Lems \
| i) \ h / |
. N3 g i) | /
| L/ Y T ¢ 1 r | j'
| 5 Ny »::‘__-.___. - _'j.& —_T — - I."F "
| N A T / |
| \ | ] ' | | \
| \ Iy — / I
l! i - il Mledinam Inlet ! ::‘.::TI:;-‘.’.?..“~ b
[ W - £l L N J -+ | Musass: Embryo | A
| osachcyarsm com ANE; | SgrumiHood [sdkt ! L O f Duee
Vetd 2 Ly { | — ! o f —
|| Cyllnder m . . __'_;'__j L . b
| i = . 7 4 ] 4 f f
| \ I \ el Alndernal o : i
| — e ) -\-\-_\‘\u_h‘l_lu‘ﬂf\r;__.f \ et
p— - \ i) =
| S I'.
W |

Figure: Mouse embryo culture imaging multi-chamber system. The multi-chamber
mouse embryo culture imaging system consists of multiple embryo culture chambers
connected to a common medium and gas (95% 0,/5% CO,) source. Culture medium (and
serum/blood) flows through the peristaltic pump into the culture chamber (blood/serum
flows through internal sub-chamber) submerging the embryos and passes through the
outlets to recirculate. Gas flow through the chambers can be monitored as it passes
through the water trap and adjusted by a flow meter. The inlet shows enlarged view of the
culture chamber with a microscope objective lens for imaging and a removable chamber
lid. Mouse embryos are cultured on specialized platform with pores and elevations to
provide minimal contact with the surface and allow free flow of medium in all directions.
The serum/blood flowing through the internal sub-chamber baths the mouse placenta/yolk
sac simulating placental blood supply.

Potential Commercial Applications

e Drug screening for teratogenic and developmental effects with temporal and spatial
evaluation on different organ systems during embryonic growth

e Substituting cell-culture and organoid based culture systems as direct testing or studies
on mammalian embryos (e.g., mouse embryos)



» Genetic screening for developmental defects with direct visualization of the embryonic
development

e Drug development and evaluation of molecules regardless of whether they cross the
placental barrier

* Visualization of the developing organ systems and tissues at the embryonic level

Competitive Advantages

e The internal sub-chamber simulates placental blood supply through which blood/serum
can be supplied to developing embryos

e The unique design of the stage/platform on which the embryo rests enables maximum
exposure of the body surface area to the circulating medium and oxygen permits
appropriate development and survival of the embryos long-term

e The embryo culture chamber enables continuous imaging of developing embryos during
culture

* Development of specific organ systems, such as eye, lungs, heart, liver, etc., can be
monitored and imaged

e Temporal and spatial distribution of pharmacological molecules (e.g.,
molecules/proteins tagged with fluorescent markers) in different organ systems and
their effect on a specific organ or whole-body development can be monitored and
studied

* The blood/serum supply through the internal sub-chamber simulates placental blood
supply and can be used to treat embryos with specific drugs/molecules while the litter
mates serve as controls for studying the effect of specific molecules on organ system
development

e Long-term or complete ex utero development of post-implantation stage embryos
provides access to developing mammalian embryos for pharmacological manipulation
and research studies
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